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High Intense Vanadium-Ion Beam 
Production

to Search for New Super-Heavy Element (SHE)
With Z = 119

“Synthesis  super heavy element (SHE) with Z =119” was started since 2016

Introduction (1)



Introduction (2)

1) → SRILAC with 10-superconducting (SC) cavities

Figure 1: Upgraded RILAC for the new SHE project.

An emerging issue in SRILAC operation is 

Particulate matters (PM) produced by sputtering (beam loss).

PM adsorbed on the surface of cavity 
Serious reduction of the accelerate voltage



Experimental(1)

Figure 2: Experimental Setup
Figure 3: HTO Crucible and the V-consumption rate 



Figure 4: Double HTO system
Figure 5: Obtained V13+-beam
intensity “individually” using
HTO 1 and 2

-No significant difference 
between the different HTO
positions 
using the Faraday cup only.

-The intensity clearly depends on 
the consumption rate and 
the microwave power

as shown as the 2-D contour plots

Result (1)Experimental(2) “Individually” using HTO 1 and 2,



Result (2) “Simultaneously” using HTO 1 and 2

Approximately 1 month beam supply for Synth. Exp. Approximately 1 week beam supply for Dev.
Figure 6: Obtained V13+-beam intensity
“simultaneously” using HTO 1 and 2

Figure 7: M/Q spectrum as a function of current
of the analyzing magnet



Result (3) 

Figure 7: The V13+-ion beam intensity
obtained as a function of the
microwave power when the the Bext is
changed from 1.34 to 1.51 T.

-No significant difference 
between the changes  in Bext from 1.34 to 1.51 T.



Conclusions
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